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Idea 

Coating embryos by hydrocolloidal thin films to achieve: 

a) Postpone hatching and extended survival rates. 

b) Protection from microbial contamination 

c) Protection from hazardous materials produced or Introduced into the medi^ 

d) A£ an Inhibitor against damages occurred during freezing and thawing. 



Example 1 | 

X. taevls eggs were coated Immediately after squeezing and fertilization by a 
thin layer (-60 fx) of film based on three different types of alginates varying in ; 
their mannuronlc/guluronlc ratios (Fig. 1a and b). The alginate was cross-Hnjcod 
either by Ca or Ba ions at three different concentrations. The development, ■ 
survival and hatching of these embryos and the swelling of their natural jelly j 
coatte or hydrcollold coating were studied during 7 days, while embryos were* 
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maintained either In flowing aerated water at a ratio of 65 ml per embryo or a 
very, diminished ratio of 0.6 ml sterile or non-sterile modified Marc Ringer's 
solution per embryo. All experiments were conducted in triplicates at 20±1 °C. 



Oxyfien was monitored continuously. 



The coatings succeeded In postponing hatching In ca. 60 h in flowing aerateo 
water at a ratio of 65 ml per embryo. However, the survival prospects 
diminished. Calcium as cross-linking agent was found to a better contrlbutiorj. 

However, major advantages of the coating were observed when the ratio 
between the embryos and the surrounding medium was maintained at its 
minimal value in non-sterile conditions, perhaps due to film resistance to 
diffusion. Here 0725% baWm'ahd 0.25%calcium as cross-linking agents of tthe 
alginates gave the best results. In the studied systems, the coating seemed to 
postpone the hatching of the embryos. The difference In hatching time between 
the blank and the coated embryos was 30 to 60 h. In addition, the coating 
served as a barrier to microbial contamination and thus improved survival 
prospects. The number of microorganisms, counted directly at the medium ajter 
5 days was 10 3 to 10 6 CPU. depends on conditions, medium temperatures and 
ratio between volume of medium and embryos number. 

Example 2 

Three different kinds of alginate with different gluronlc (G) to mannuronic (M) 
acid ratios have been tried in coating the embryos. It Is observed that the lowjar 
M td G ratio achieved better results with % of hatching. When this ratio was 
higher less penetration of high molecular weight compounds occur. Thus 
choosing the appropriate combination will determine the success of the coatjng. 



Example 3 

X. teevfeeggs were coated immediately after squeezing and fertilization by a 
thin layer of films based on LMP (Low Methoxy Pectin). X-carrageenan and ! 



K-catogeenan. The LMP was cir>ss-llnked either by Ca or Ba ions at different 
concentrations (other cross-linking ions are also possible). The X-carrageen^n 
and tc-carrageenan were cross-Jinked by Ca and potassium ions respectively at 
different concentrations. The development, survival and hatching of these 
embryos were studied during 7 days, while embryos were maintained at a ratio 
of 0.6 ml norvsterile modffled Marc Ringer's solution per embryo. All 
experiments were conducted In triplicates at 20+1 °C. For the x-carrageenar 

embiyos (calculated as a percent of the total hatching embryos) was observed. 
1% LMP and 1% alginate were Isss effective. In fact, all of these coatings 
imprpved the survival rates uhder experiment conditions. The major 
advantages of the coating were observed when the ratio between the embryos 
andithe surrounding medium was maintained at Its minimal value In non-sterile 
conditions, perhaps due to 111m resistance to diffusion. In these systems, the 
coating seemed to postpone the hatching of the embryos. In addition, the 
coating served as a barrier to microbial contamination and thus Improved 
survival prospects. 

Example 4 

Same as proposed for examples 1 and 3. The coated embryos were frozen 
Planner cryo 10 at a rate <1°C/min up to a temp of-(-7°C) and then at a freezing 
rate >1 0°C/min to -50 C C . The coated frozen embryos were transef erred to j 
liquid nitrogen. The embryos were kept at each step for a few minutes for i 
temperature stabilization, completing of crystallization and to permit majority 
wattr to leave the cell The percentages of embryo survival after one cycle of 
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freeing and thawing were higher (in -5 to 30%) than what that observed for 
non^coated embryos. It Is proposed that this result Is the outcome of two 
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mechanisms. In the first, the coating served as a mechanical membrane and 
eliminates In part the penetration of the embryo by medium icicles. The second 
mechanism is probably the outcome of disturbance to Ice to crystalize during 
the freezing. 



Fig*. Legends 



Fig; 1a and b: embryo after fertilization and in advanced stage coated by i 
alginate film. < 

Fig. 2a and b: emergence of embryos from the hydrocolloid coating 
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